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(54) OFDM RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an OFDM 
receiver that can extract an effective symbol signal 
having a sufficient signal strength from which delayed 
wavs having delay times more than a guard interval time 
are eliminated. 

SOLUTION: The OFDM receiver has antennas 11a and 
11b, reception means 12a and 12b that process received 
signals to convert them into base band signals, delay 
equalization means 131a and 131b that eliminate signal 
components delayed more than a guard interval time of 
an OFDM modulation signal from each of output signals 
from the means 12a and 12b, a diversity synthesis 
means 100 that synthesizes output signals form the 
delay equalization means 131a and 131b, and an OFDM 
demodulation means 1 7 that extracts an effective 
symbol signal from an output signal from the diversity 
synthesis means 10 to demodulate the OFDM 
modulation signal. 
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[MMl] EV^KlJBnOLTBMtS*^ OFDMfP 

/Mi^£jaaj l-cium-* o f dm«w#« t . 

Sr^TT * r £ £#®:i:-r 6 o F DM^ff^a, 
0SM¥Sfc0*ttttriB*0> g BttBBSr«Wi-S S Stall 

{£^^T#*OFDM^fSfs-^tf>;*f-- K-f 
MM 1 lCfB^£>0 F DM^fs^So 

[mm 3 ] tirenwfls^jR** 

4£» i" S MM 2 (Cfaft 0> OFD M^jf^go 

[MM 4 ] twae B»H*w#Jitos. 

%*tSifc «Mtfc1~*M*0( 2 3= fete 3 OV^fn** 

[MM 5] «rtBtt*<oS«^U:<oW*«lc. 
i-^r^^^miri-e MM 1 icEto OFDMSflg 

Mo 



ens 2 o«s«i8«w#«o*ttitt*fc*<5VN-c«nEai 

fife-T Z^-t SrWR £ f £ MM 1&|B«© O F D Mgfi 

[MM 7] hItis^ i <©*a2«Ba«w#a. ^fcri^ 
ma* &m iemn a* «■ a & » ^ . 

icie^tf) OFD M£{£3£B» 

[mm s] «riB**oa«^aom^fl!fc, $mgc 

KM m^Wt <n& we* *c^<5 v ^ofd Mipg^- 

»*&tw»iB# i (o«sttH*ffl^a©ttffl«*ie:»^ 

t ^r#^ t -t Z 5 O F DMSft^go 

[MM 9 ] tWB««<&£«^»<0m*«fc. 

B8»W^*©*W»*^*<5V^r#* O F DM^Pft-^ 

fc*W«^-r«MM6 IcfE^co O F DM^fi^S 0 

(MM 1 0 ] MI20 F DM»W^ % 

[»w«>»aiftRW] 

[0 0 0 1] 
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[0 0 0 2] 

(l£lB) 27^£ LTOFDM ( Orthogonal Frequenc 
y Division Multiplexing, ff£J^«*5HH*fi) 

<fctX«aSta. Hi 2lCOFDMi^««<&»j«:/n 
y*HS\ Bl 3 \£0 F DMl: £53ESii&g£8fc&&<jU: 

[0 0 0 3] Ell 2{r*5V>T, OFDMjJIfSl 9 1 
te> A;ft£frS^i^/Wf^£QPSK^(D^P£^ 

mMr^mymmw^wt (s/p> 193^ 

^ (IFFT) 1 94^:. 5fi7— 3a:ae«l4*vfc«# 
WS&WL (P/S) 195^, S**ttfc»#(djtf-K 

W ^/ufcjftX-r*;*— K-f — '<A4PAM 1 
9 6 hfr&mj&ZilX^Z* 1 9 7tttj£f&^& 

(TX) % 1 9 SttTVT^-C&S. 

[0 0 0 4] JifEfilj-fcJC^T, A;&$H/t7 f ^$^A' 

qpskssd -eflMiBEw £*c<t Qtt&jifcg 

(S/P) l9 3lc£*K Z 9 1B3&<D&m*»tfA'W. 

(IFFT) 1 9 4iZ^r>mmmy—V 3t8Kft (I FF 

T) 3fe/iE^J3E»#© (P/s) l 9 5\z 

<fc OilSSifi?^— V =&9&Wt (I FFT) 19 4(D^ 

^ll[^I*^!IK:at*SiiT«FlB«*^LTa**tL^ ass 

[0005] $ tei^ hV x* — ^/u#A^ik l 9 
6lcJ:9Br&i*RI («9b^v4?AHWn) t s -CKliOkfr 

TgfcilEIMM&W*!, Q<D9Htt»lc=l^-bTjfA 

✓VHf A^gfc 19 6 *»fe^<— W3R?(«#fc 

[0006] r <dis— K-f y^-/vn^fi^ic4C5 
fip#) ©^©fcfcicjfASKSfco-e* 

^8s*IRJRi-«*W3j5>kT*>5, (Tg+T 
s) 1 »ttOO F DM^y#;l/^ t 



K-T '*Sl>]&K^WL 1 9 6 tC <fc 9 £jfcS*Lfc"<— -X 

(tx) i 9 7 -e3fS©»siSc^«^ bn, m^tstiu 

[0 0 0 7] O^IC, §1 4*C^6«j/^OFDMSft^ 

mvm&z. mi sicoFOMkc&z&mT&u&WL&to 

014tc:fc^T N OFDMgfB^Stex 7>"r 
t2 12t, SflfS (REC) 2 13£ > OFDM& 
W£I*2 1 1 £Sr*Tb-C^S 0 OFDM$^ 
2 11ft S«bfc«-9-d»fe^f— hV v*-'W$:Bfc* 

2i4. *^^^^fg^^^jm-§-ic^-f-6iic/iife 
^asst^a (s/p) 215. &pm**7— y^s* 
-rsis;^:?— y ^ss^a (fft) 216. is^jm^ 
«-ae«i-*jfe/a»iiaE*^a (p/s) 2i7*$j;t** 

1¥12 1 SSr^bT^So 

[0 0 0 8] 1^ 1 4K*5^T, 7Zs<r1-2 1 2K£oT 

Mi££;ftfcfi^®&fcfc£m#®: (rec) 2i3i:<to 

xtb^$n> ofdm«si^^2 1 1 iaor^$H 

So OFDMtHfS2 1 1-Ctt, 015l^fi:p 

f dm^^tK/u$t#m u ts mmtf^m^ft 2 

«*«r»^U ^*t**m»*t+«. ^WTOFDM 

fil) tttivu aattHii-s-otr— ^ic*^v^-c#AS 

K-f ^^wVuSr^bT^ra^v-^/K^I, QSrtttfi 

[0009] tfcvvrv ac/a»aaEifc#a! (s/p) 2 1 
tiitm*9ttiKm7*-v (fft) 2 1 6 

ld<tt)ilS3^7 — (FFT) LTAffoM^C 

(p/s) 2i 7\z£9w.mft<ommmmz9mLxi>* 
*>s nm^ft2 1 8te«t!>w«<o^t-c«»ibT:, 7^ 

[0010] ^J;pi:, ^ftbfcOFDM^7K/i- 

fchz> 0 oFDMaewcj:sttas»-8-sri»w 



-3~ 



J 



[0 0 11] 

^OOFDMgft£Sgt£:*5^T, i^gft£r*T 

5£o\sXh, o F DMi/y M y ^ -/^ 

[0 0 12] 

^fi^bOFDM^pfS^^— K-T '</H*IH 

m*)f&%. ^^^yvm^-^mu-c^fs-r^oFD 

M&m^Mk b Ztt 5 n b Zftm b-TZo 
[0 0 13] ^ig^oFDM^^S-cri, SVfcl«£ 

itW*oSft^a©*ffl*«t^ b o F dm 

[0 0 14] ^Ig^OOFDMSft^®^ 1MB 



[0 0 15] ;£3S^O F DM^fl^tT^, AHBttft 
[0 0 16] ^fc. **W©OFDM$«Slfi 4 BtrlB 

?taaterai£<D5*>. ** a a« a a« 

aa«M«*»€>»Wb*:flaftg«tR*tfcafi^v^T, Mr 

[0017] ^mm<DOFDM^m^mx*i±. mass 
ttw#sco#^3&s*aju*:aaftBatto5^ &±aa 
(owsmmb* «HEa*aa«Ba«d>fe»fflbfc«*« 

[0018] ^/c, 4c%noo f DMg*t£fEr±, mm 
®tm&b*mK-i'z>m%^&b* &m&^m<om»i&%: 

[0 0 19] ^:|g^<DOFDM^m^ST?H:, ^ISia 

5 Ka a*H*ai^afc«i&*Hs«*d5*«^v^ 
^^©ic i o mm a aftBB*ia#sfc«»s tt*«-^ 

[0020] ^^<ooFDMS:ti^@ri x itrfB 

r±. twasB i <offia«H*a^a^*att*ic*^v^x 

[0 0 2 1] ««©OFDNg«8fm mFfBm^ 
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[0 0 2 2] £fc, #3£^<DOFDMgfI^lSI*, MI2 

[0 0 2 3] «fflOOFDMg«8i-Ctt, ffiC»fi 

[0 0 2 4] *3B^OOFDMg{f^(£tt: x mgS 

SS 1 OttSMMft W*«„ *fc«:«&IB»2 0«S^K^ 

[0 0 2 5] **WOOFDMS«tlTfi, ffiTSM 1 
[0 0 2 6] £fc. *3gWtf>OFDMgft^Sfi x Mia 

jESrtroT^e>, Mtra^tSi £§r^»£i-£o 
[0 0 2 7] **MOOFDMa«»ll"ef±, ffi&ttft 



So 8&&{f ^J*^afc:«fc MIS § aft life ffi^aco 

[0028] Mriaa»[ogft^aoayj«ic, Ra«<& 

[0 0 2 9] *:|g^ooFDMgft^S-ett, itrtaa^: 
og«^»oa*0s^saK$tvfc&aftM*ffl#aK:j; 

0 «rlBlHkog«^a<o#tB*flr*<D g BttH^Mttid 
So ^«#*ri»aicJ:?k Mia g afciBi&m^&<o 

So 

[0 0 3 0] ^S^OFDMgftSSStt* WIS 

oFDM«pi#a*5, MiaiaftBa^m^a^^tcT 

[0 0 3 1] *»MOOFDMg«iK«-CH: % MI20F 
MgflraiKlsiJ:fLK, OFDM^P3fi^-co^^V7i?/w 

*FFT*j|ti-aFFT»*^aofflaic, r^i-y 
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[0 0 3 2] 

Mgff g«fi. OFD M&mim^^m 

SCl^MJ;!?, +#ftfE^3£&£*U iS3£<E>*tft<f 
^•^^UfcOFDM^ft-^cO^V^^^-^a 

ETF, ^^^Hljg^M^^OFDM^ft^g-C 

[0033] 01 ic^^ob i <r>ni&<ommz&z>o 

-C. # l^coOFDM^Pi^H^ft^ltJE-r^r^ 

-t^i iai:, r^^-i i a tmffi\^x&m&tifc# 

2 ^iWO F DMfi istLtcm^*ffi&-t z> r yft 1 

nt, ^^na, 1 2 b £ . mmo&m^WL i 

2a, 12b (OW^ft^COffiStagi^^W-r 

ratfcm«£i3£. ^m^i 2 a^w^m^^ais 
n^tai-^is^ii^m^i 4 at. 2 

4 b ££r^LTV>5 0 

[0 0 3 4] £fc. ^I^giiC^^OFDMSIIg 
S» x SS^K^tH^l 4 a(D^WSm^S<5V^g: 
m^mi 2a<Dffi#«»a>fcBr©*KI«Jb. 3BKUfc« 

Hi^g: 14b eo*ffi8*lca^v^TS«^a 1 2 b 

**M«^V^T3iJfi»ffc#a 131a, 131b Otttt 

3« 1 3 3 t , fl|-*frfft#B 13 3 (DtH^J^^-^^p-t- 
SOFDM^l^Sl 7 ££WLTV^ 0 ££"C* MS 

3 wmmn* i <o*as«H*a^s«2:«s-r s. ft 

DM&P3^§t2 1 1 hmtx&z* 

[0 0 3 5] iBflltfSlC^V^r, T Vft 1 1 a. TV 
^•M 1 bfcJiD^tfLfcfi^tiu **L«t. 

12a. 12b -e*«. H»«aC»S*tX-<— V K 
ffiWcXtt£tifctfc. 1 #23M**>« 

»tLtaS»ftfll!l3U, 1 3 1 bKA^Stt 



5 0 3B3K*ft^S 131a, 131b Thi, g BtBKtft 
Wfg 14a, 14b ©*ffltt*lc2-3V vCS«^& l 

2 a, 12 ba«ttAff*a»&BrJB*IH&U:« 

[0036] mm^t^m i3i a> nib oatfjft 
»wu mtt&^wt 133 ic^v^TttafflHttw^a 1 

3 <D&m&&\zm*5\, ^xm&m tttzx? 2 

[003 7] SlJhfcJM! UfcJ: 9 ic. ^^coM l <om 
50FDMS«««lcJ:mf* ttS^Sff 

fai 2 a&tfi 2 bow*fflr#<o^^-^^a-dati 
tc«»og«^ 12a, 12b <z>#ffl*m*BO<D»s 

ftBI*ffl&I««^a 12a, 12b (D#W*W<Ol 

5C*ft^a 131a, i3ibicj:t) ^la^^co^m^ 

il2a, 12b ^^^/V 

la, 131 bo^ffl^rfi-^^rltriaffiSl^gl^ffi^mtc 
ft«-s-»**r# u a>o;*f- K>f 'W$HEi-bz> 

[0038] mc, Bnc«5itdaaEVfb¥Si 3 1 a 

(13 1b) <Dj«fc«)1»J*£rl2 2 (c^-To EBte^Mi 

jEC*{b^ai 3 1a (13 1b) 20<Dflt^-C(?5 

iB£#ft:36Sff^.e«Atfto-cv>s, 02U:*5V^ % SB 

flWft#»l 3 1a (13 1b) AP»#S9 1 t. 

mn^&9 KDmjjzmizmm, jB4 9 
2 , 9 4 ^ , iiM^© 92.94 <om^m^co«^^*g 

ffijE-r*fim«ffiWjE^J£9 3, 9 5^:, 
llf^9 2, 9 4ic^ltS5Sifii*IB«r»Bi-53Be* 
niltU9S9 7 £ x «XaHM|jE#JR 9 3, 9 5 lC*5tt 

[0039] r.^L-e. j|XW9 2 i:. a*SB*0E^ 
^9 3i:icJ:t)^$ix^fi-^o^S^lcj:U. — 

[0 0 4 0] H2Ic*jv^t. ****aattH8*#gk 

96tt, Saftii^ti3#Sl 4 a (14b) d»fe6iB*H 



BUT, Ztl&mmtifMt LT^timil#i!9 2, 
9 4^W1"6o 

[0 0 4 1] *mztiitm&$m&mi8%m+ 

60 *MMKltfftt#W9 8tt, t^ga 

* uT^tt-riijMsintjE^tt 93,95 \zm m-r 

So 

[0042] mmm$wm^fk9 7 tmmmm 
trnxmrnm 9 8 ic*5v>-ctt, n B4aBstfew^ 1 4 a 

(14 b) A»fc«»*HSaBttBB««r*]|RU-C. 

[0043] z<D£5\z.mmmw>9 2, 9 4Rxmmm 
ie^©9 3, 9 sfrhtezAMm&miKrxm^m* 

^tl5o ll^tMl^^t, ^fl¥Sl2a (1 
2 b) OHiM^ft, JD«*a9 1JC^e>ix. *08l^ 

>ra»|^S 9 2. 94 &U^3&*g*I*f jE^ 
9 5 K<fc 9 , jRffi$IHM*2fctm«MStf ftfr 

«i?an»*«9 i-c«D»4»ta. cos*, sm^s 

f5l 2 a (12 b) cDm^lft^?>0FDM^^-^O 
*L, ^©TO»#B5fe§*lfc«W«»**f » 1 3 3 

[0044] m 1 tc*jtt 5flr#^*#a 1 3 3 <p 

fttt»*J«*:B 3 RBBlc&vv-c, flt-^frA^K 

13 3HWM2 1, 2 2 t , awr^H: 2 3 £ *r# L 

rv^ 0 rbic*5vvc\ »jswb*ai 3 1 a, 131 

b ©*a*«-^f±»*B#S 2 1,22 Kltt^T ttSftlH 



fcRfcfcfcS*5fctitiS*|jE*ix. in3M«2 3lc*5V* 

[0045] m nc*5ttsiatira«ittj^si 4 

a (£*:»: 14 b) ©:«frtt*rt£0 4fcij*i-. BUfc: 
S BfiNtttt^fk 1 4 a 4 b) 

SHa (Jfc(il4b) fctt*&**V5«**»€>a** 

[0 0 4 6] _LlE«j&tc;fc^T, g BttMUU^S l 4 
a ($fctti4b) -era, *S*^^#/w*IBjBi8^Ik5 
OlrJiOA^ig^l 4 4 «tU 1 54SBl&ttj#fi:t£{&&£ 
H S IIW > x# /u*R td SIM £i£<b *tfc»]£fll 

AANtiF l 4 4 J: »J«fe|&§iL5«^b«**a«-»36s 

dSS^- 1 4 5 X ♦? jBS^k^a 13 1a (13 1b) kCM 

[0 0 4 7] #clc N Hllc^^SftS*i8*ffl#ai 3 
on, it«i"^2o<o«#<o5"fe<o— offW^X 

**««#«r^ tr a*-r 6 
o £ , e o r> tk&ziitimm 

t tr**ftkS^-6*J|L#S 6 1 1, ^5Hl#S6 llcia 

[0 04 8] Jiiefll^lC^VN-C, t9S4BB9^tiJ¥S 1 3 
-?i4, A^7«S^1 4 0, 14 1 Sr^Ur^BSffiilt^Oi^ 

mi 3tc^$tL-5^^5*>, it^-r^t 2ocom-^ 

-^•) ^fl«*«:«**j«^S6 0fcA**tt, r<©^ 

j: ^on^Mt^mmcm^bmmit»ir^ 2^<om-% 
[0049] ^bic, ^s^6 uzxv&btitzmn 

W^jftg^F 1 4 2 X *) ft # 
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[0 0 5 0] o^K, me&£l*m7$:&m^X± : &<D 

^^^f^^^m-^S:^— K>f V*— ✓M'fc ttf 
[00 5 1] Lf:^ot, «W*lctt=itf— Sftfctf— 

^tSiittJ;^ OFDMSfS»:*sv^t, OFD 

[00 5 2] !1! 7 ttSf£tt£r£tf O F DMSEHffi#^>8 

{gCD&ffilC <£ >> t 1 21*T©IHrc¥lfcO FD 

MfVtfOW &^jftLTV^S£&*MBtt£:)'U OFDM 

[0053] hmc* 3itt«itt»mufcaa*iBa4eo 

*: s aft Hiio $ tof^^: & aft Htto tk a tc £ 

otBWK tl33&»G> t23Cr>F^* s *&OFDM->'^^i ft 
FDM^y^BWai t*12Ht* £«<0;tf— K-f 

3BK)K2 MtSSMNHd^e < OFDMS^JfOHMMSB 
t l3*s^St05(f- K>f A^JBIB J: y> t>iS*vCi>5 
/c#> x ^S/^aK/uttfflftco-frrifflt©^^^ i Kits 
XK!ft2 0>i'V4(/l' (i -1) 4>;KM«Bd'd*£'$iW 

[0 0 5 4] LfctfSoT. ^flto^i^^K 
4 V * — ^/u«3 HQ J: 9 * £ # 5IS£ l*IW ft o T O F D 

2 *#■ trw tfc J; 5 fcfflWftfK 1 3 1 a (1 
3ib) \z*otf * A*H£F!k K <fc o £ H 

3 3lCA;ft$*t. ^>f/*-i 

[0 0 5 5] £LLtz:«WIbfcJ:5^ 
16©jg»j:«60FDMaflrSfeltK:J:^tf % 



^© 12a 12b 

Kl**«>a«#S 12a RXfi 12b © W^m*fB<048S 

ga«H«afttfv\ twaaattB8*ai«*fc*<5v^ 

131a, 131b t£.fc!9 Wrffia»OS« 
^Bl2a, 12 b<0#ffl*«*a*&«KUfc*E«fc 
Bfc*U BJBWNMW 1 3 1a, 13 1 b<D#W^m-^ 

[0 0 56] #Ctc;fc3§l^<^ 2 O F 

*^«-C«W^a»E<BK«ia»*«rSfcm¥«l 2 a, 

12b com^i^-r^-etT 5 < , £jg«fc;^& 1 

3 1a, 13 1 b©WA«H!TO^f^TV**A"CS>!U 

*<D®><Dmmm— -e&s 0 **5. ssft wtfctfj^gi! 1 
3 2 r±s 1 ui^i-ftsftgatfcm^s nt m-amtirt 

[0 0 5 7] 0 8K*5Vvt\ *55WO«S«>*«c«5 
OFDMgft^Ste. # l*«©OFDMjBl*hfc« 
fSrMffit^ryftl 1 a T^x-^1 1 a fcBfRJ 
Urgag^Hfc# 2^^tcr>OFDM^lH$Jxfc^Srli 
^tSryftllbi:, ^il2a, I2ht. 
SffSl 2a«)WA«"§-oaa4SB8S:*ffl+*6a* 

Hft 1 4 a . 12b (DttW;«*D S a 

^Kft^ai-rs a attBattum 1 4 b t £Wl-<^ 

So 

[0 0 5 8] *to**16«>?gJIBK:«<50FDMa«S£« 

a affi^w^© i4a ©jftffl«*icas<5v^ra« 
j*»ftis**i-*3S5S»ft:^ai siat, gate§a&tti 

ftl4b ©*W»*l!:X<5v^XSfS^a l 2 b offi^j 

jBMflS^JSl 3 1b tft^L-CV^o 
[0 0 5 9] MIC, ^^O^iC#6 O F VM^mm 
m&ttt&St 131a, 131b <D&ftj3fef§r<D 
ftE#BBft*Wi"5*3:«BBt*ffl^a 1 32h ffiSffi 
Htttt3« 13 2 o^W^lcS^v^T^^l:^ 1 

3 1a, 1 3 1 b©W^flt^O^^^*S 

icj:9'&A-r*«*&A^ai 3 3 1. «td*fai 

3 3 <DW^ff -^Sr^p-rS O F DM^ifg 1 7 t 

3 3 tt^^-S^J*fSl 0 1 ft«^LTV^So ft 

£«BBttU9Sl 3 2tt**WO*2<B«SttH*ffl^ 

[0060] ±fB»A^*5v^> ryfti i a> 



-8- 



7"*\ 1 bKJ:9g{f Lfcft^i*, g«^« 
12a. 12b ««ft««*n-C^<-^x< V K 

[00 6 1] jU®«{b#©l 31a, 131b T*Wt, g 

Bttig«iffl#ik Ha, i4b (D&mf&mzm^^xg: 
12a, 12b ®*tt;&tt**»&Kmm&±,, 

la, 131b O^flftt, 133 t£*5 

VvrSJKttflS^ikl 3 1a, 13 1 b <0tt;frft-9-<Z>f|£ 

[00 62] &V^, 133 O^jftUUEl 

^ OFDM^ifSl 7iC*5V^T, g?HBtf::J¥A $ *V 

[0 0 6 3] £l±{21^L]fcJ:5fc, ^m<o%Z(o^ 
*©^«Hc«<5 0FDM»««KicJ:ixWr, HR<D3fll 
^12a, 12b attAA*o^s<— S'^jMftc 

SStO^^^ 12a, 12b <D&Mjjm-%<D S 

^13 1a, 1 3 1 btJ:9«WBa*©S«^H:l 2 
a, 1 2 bcD#ffi^{f#^bjlMb^:^F^5r^5feU 
i«i*Mfc^a 13la, 131b 0><S-titf7lS-g»&iIj£3E 

ffc^S 13 1a, 131b ^#ffi*«#rdO*SttBMft 

[oo6 4] #ctc, *&m<o%3<Dm&<DBm\c&zo 

5 ®3k<0%:m^m 12a, 12b £>«>ttMtt-i}-a>g 
B*IWftmjS*2it«S»OSfl|^ 12a, 12b<D# 

13 1a, 131 b (O&MXfe^*? 4 ffrT 

[0 0 6 5] B9JC*5V^T. #l^«SS^OFDM^Pi$ 
ifcfc»**rliftlN5T^^l lat, T^x-M 1 a 

£ KR0 brsaa $ tt^b # 2 XiRo o f d M^fg $ ttitm 

ttrnvz-TZT^Ti i b stmm»i 2a, 1 2 

b W&V&fc^WL 1 2 a, 1 2 b 0>ttAft3»N4>fe 

SftM^rtfeWr ^fBSfaWtfcffi^S 1 3£, 3MM«i 

i 4 a t % stm^& 12b ©w*«»© a ettgi^r^m 



i"5liSffiMf&ffl¥l3:l 4 b £&^LTV><5 0 
[0 0 6 6] ***<D»J|fcff50FDMg«* 

ami 2a©ffiA»*^esfSi*iwe4±, aij^ufcft 

W»<W«13 1bfc, SGtBHtfeffi^Al 4 a, 1 

4 b <o«ffle*&t^asffiB8»ffl#a 1 3 (ommismz 
&3^xmmqHt¥& i3ia, i3ib om^m^^r 

0 2 3r1f|/£LT^6o 
[0 0 6 7] _hlB«J&lC*5l>T, rvftl la, TV 

^•*-i i b let 9 g« ufc gm^s 

12a, 12b TJg«* flifcftfflfeSftT-*-*^ K 

UT ft^S 131a, 131b (CA^ £tl 
5* 5S5£^{b^J& 13 1a, 131b -cfi. § B«§8«fe 
ffi#J& 14a, 14b <0*ffltt*lc£^TS«#« 1 
2 a, 1 2 bO*fflA«^e>M3fel*IB6l±. ftftt&U: 

[ooes] mm^it^m nu, 1 3 1 b 

4a, 14b «0«ffife^tWSSfiStfeyi^a 13<^i 

[oo69] mz x m 9 tc*5jt-5 m^^m i5i<o 

1 ttfiffiijE^JS: l 11, U3i, »tB#S 112, 
1 l JuSfSi 1 5t«rtttv^ 0 ^latcjov^ 

iBK«fls9JK 131a, 131b CO#W^ ft^te, 
i BABBMW^it 14a, 14b <D*ffl»*fc:X-JV vc 

^«MjE#m 111, li3lcj;i? i?f*«)S«HijEds/j: 
Sti, r©S«*|jE4^flr*tt, 12, l 

K:i:orSv^ig*tJte-5J:5^ffiffi»jES^ to 

*^©l 1 5lC*5^TAWSH-C^«4n, OFDM® 
W*«l 7JCffl*$tiSo CcDtt, »««JE^®1 1 
1. HSfcfeVvr. @ BfBHtftU^JR 1 4 a f 14b 
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[0 0 7 0] ^Jitcm^bfcipKl, *»MOSB3«>* 

12a, 12b (DW^fI^coy^^">^^BirlC 
ttft<oa«#S 12a, 12b O^W^It^-^cO^Sffi 
gatfcB&I^f3M£l 2 a, 1 2 bcO^-ai^ff^OtB 

tBHtftBSrfrW IWBiB«B*W**^S^v^raltt 
^>fk#S 131a, 131b KJ; 9 mstiBk<oS:«¥& 

12 a, 12 b<Z>#W*«-»*^jBSUfc3FS»«r»* 
U X]KVfb¥Al 3 1a, 13 1 b£>£-B;fj{I-^£rifr 

[0 0 7 1] ;££B30!M^^^fl8lcffi&o 

Sr. 131a, 13 1b G>*B*«*ra<*> 

[00 7 21 01 1 RlS^T, # 1 **©OF DMXM 

$^fc^iffit57yfti 1 a t. r^rti 1 
a t(ltDBUTM$nfc# 2*«EOOFDM3EH*^ 
W^fciMM-STV^-J-l lbt, gjf#&l 2a, 1 
2b^ Sflt^S 1 2ac0BA«#0>&B*BH&tftBi- 
-5 § EtfflMftUmft Hat, 12b OttJ^f 

»©SB«H«r*ai-S&5,*B8*W^ikl 4 b £SrW 

[00 7 3] t«*fe««l^50 F DM^jltt 

rtMS^tsaiWftfai 3 1 a gB*B§§*ifcij 

KWfcfNRl 3 1 b ^fc^UTV^o 
[0 0 7 4] XlC, :fc^j&t0^f£K#SOFDMg:fIg 
iB31*f 131a, 131b (D&Mjim-flr<0 

BBttU^ft 14a, 14b <0tttttt&&tfffi:5:4lHtttti 
f®13 2^«ffltt*KlS-5V^3B««ib^ai 3 1 

a, 1 3 1 b©B*«»tBf*©^^-^**fci 

D^i-5«^^S1 flr#Mt¥ltl 5 1 

OB^ff^mp-r^OFDMmfi^^l 7 ^Sr^LT 

v^o ^r-c, *as:*H«B*«i 3 2aif»*^ri» 



[0 0 7 5] ±fB»J*Kl*SV^ T^X^-1 la, 
12a. 12b "CJMB. »»*«***VX-<-^V K 
UT3SJ£Sf {fc3MU: 131a, 131b ICA* £ft 

a. 

[007 6] 3ffi«Wfc^« 131a, 131b "CMU S 

BtewtfcB^U: i4a, i4b ^>«Ba*^x<5v^r» 
12a, 12b o«.B*«**>e>s?si*iHj«±, 

la, 131b ©UMm ft -S^J&^Jg 1 5 1 fc*5 

v^aattHftafaua, 1 4b2fctftts:iiBMftB 
5 icsim je^* * frommz t a 6 * 5 

[0 0 7 7] flT««A#ai 5 1 <0<g«fflA 

M*B*ft-c«w£*xs. 

[0 0 7 8] filiCMLfciiC, #»W<0*4<O* 

fgl2a, 12b OlH*fll*©y>f 

12a, 12b <D#B*«**> g BfB§§ 

»b<Mtv\ «rffias*aH«BJI**^«<5v^r3iffi»fls 
finia, i3ib <fc 9 itriam£fre>g{i¥J£ i 2 

a, 1 2 b<o4S-B*«*^^3B«tfc^if«*»*U 

SBi*M:3« 131a, 131b <D&M£>%%-£, MIB 
g BttBM*Btt^t*WB»fl5« 13 1a, 131b 

Ufc*Sfc^x#/Ht-»«rttBi-* - ^"C* 

5 O F D Mgff g^fg J&*» *> a o 

[0 0 7 9] 8LL. **Wo*l^|R4©3QBg»!: 
KO F DMg«S«<D«M£arHffi*r#JR t"C»* UT 

a<* ^asw^sB^ifUttbav^HoasH-aEK** 5 *) 

2oic(KbHat>o^t*a<, 3ofiiJb©ry7t-c«) 

[0 0 8 0] SSWt^&fc^THt, 2o©I 

[0 0 8 1] 

tf. OFDM^Pft^W^^^^^rFFT^S-rS 
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m^a^>«^sr^-r ^ * b. 

[0 3 ] 01 lc33{t^lt^g-^®s<Dft«:«i«^Sr^ 
y*0 o 

[04] 01 ic*5tt* g B4iNttU^8:<z>A#tt4gjS 

[0 5 ] 01 ic*3*ta*i3[*BB*a^e«>A#w*rt 

[06] O F D * t i aft BI& 

[0 7] ir&trO F DMgftft#<z>i!jEifia^ 

[08] <D J& 2 09£N0g j£ IC^ 6 O F D M§d 

[0 9 ] *4ftH«>J|t 3 ^MIl^^O F DMS« 
[010] 08.09 Sff-^A^&O M:#&J 

[011] *|BW^JB4©*ltegJBIC«50FDMa 

[012] OF DM^m^ta^fli^^^-r^o y * 



0o 

[013] O F DMfc J: S£tEi§gfc«&Wte^ Lfc 

ift^0 o 

[014] tt*<©»*»*0 F DMSfilSBoftAir 
[015] OFDMidJ:^«Wi§mSr«fc&»^Ufe 

1 1 a. lib T^-T 

12 a, 12b gflr^S (RE C) 
13, 13 2 ftSftBl^tti^a 

i4a, i4b ge,ftra&ai^a 

13 3, 151 «*^/*#« 
13 1a, 131b iIK«fc#Jft 

17 oFDMaw^a 

21, 22, 112, 114 Qtt^WL 

2 3, 91, 115 M%^Wt 
111, 113 &(MjE#M£ 

51,60 m^^m^^^a 

5 2,61 3H||^a 

5 3, 6 2 Xit3% 

9 2, 9 4 jSJS^a 

9 3, 9 5 &&fflmi£*Wt 

9 6 ft**!*: g etBSIS*#S 

9 7 

9 8 &mmmm&»m¥& 

100, 101, 102, 103 y^s<*- i/^frjft^ 
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